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Executive Summary
Recent funding pressures due to the stagnant economy and the anti-tax political climate have
placed state Departments of Transportation in the worst financial circumstances that they have
faced in several decades. Following a period of strong economic growth in the late 1990s, the
states now find themselves in a fiscal environment where expenditure demands and unfunded
mandates from the federal government continue to grow. At the same time, state tax revenues
are in decline and the flow of federal domestic program funds is increasingly questionable due to
federal deficits.
In reaction to the chronic fiscal crisis facing state governments, many state agencies are
employing businesslike practices to plan the most efficient allocation of resources. An important
component of such planning is to collect appropriate metrics and measures of progress.
The purpose of this report is to develop a pilot model that demonstrates how metrics can be
identified and reported in a “dashboard” format to be used to monitor the progress of a
transportation system in efficiently meeting established priorities. An additional component of
this research is to examine the revenue implications of a shift away from the traditional funding
mechanisms on the financial viability of state transportation systems.
We identified metrics to monitor a state’s highway transportation system and presented them in
four general categories: system characteristics, infrastructure, safety, and finance and economics.
Values for these metrics are calculated for Kentucky and compared to the median values for the
adjacent states and then for all fifty states. The average, median, minimum and maximum values
are presented in table form for the nation and adjacent states. Some data are organized into box
plots that make it easy to visualize the relationship of Kentucky to these comparative groups.
Using data from year 2008, the dashboard indicators show that the number of rural miles in the
highway system in Kentucky is more than most states when controlling for population and
personal income. This is further evident in that transportation expenditures per capita are in the
top 25 percent among all the states. Despite the high per capita spending on transportation,
Kentucky’s fatality rates from motor vehicle crashes are also in the top 25 percent among all
states. Kentucky also has a comparably high number of functionally obsolete bridges, and
Kentucky is around the 75th percentile among all states in terms of urban interstate traffic. On
other metrics, Kentucky is close to the national median or the median of the adjacent states.
It is important to remember that information signaled on a dashboard needs to be considered in
context of the current situation. Driving 55 miles per hour on the highway generally would not
be a problem, but it would be when the posted speed limit is 25. Moreover, driving 55 mph on
the interstate may be dangerous in snowy or foggy conditions. An empty fuel gauge only
indicates the lack of fuel, but does not signal how it got that way or how much fuel is needed.
The same caveat holds for interpreting the dashboard indicators of the highway transportation
system. The issues highlighted in the preceding paragraph may be the result of deliberate policy
4

decisions, or they might flag issues that went unnoticed. A dashboard like the one presented may
help highlight important transportation issues on a regular basis and encourage appropriate
attention.
The revenue information shows that Kentucky has revenue sources that are generally in line with
those of surrounding states. For most states, the three main sources of highway revenues are
motor fuel taxes, motor vehicle taxes, such as registration fees and usage taxes, and funding from
the federal government. Although Kentucky and its neighboring states have raised fuel tax rates
since 1994, only Kentucky’s fuel tax rate increases have kept pace with inflation, perhaps
because Kentucky’s rate changes are automatically based in part on fuel prices. Kentucky and its
surrounding states have not raised their vehicle license registration fee in more than 13 years.
A major concern for highway revenues is that future revenues are unlikely to keep pace with
future expenditure demands at the current levels and sources of revenue. Major sources of state
revenues, such as motor fuels taxes, motor vehicle taxes, and the Federal Highway Trust Fund,
are not expected to increase much, if at all in the near future. Past and expected future increases
in vehicle fuel efficiency puts additional downward pressure on state and federal motor fuels
taxes. Thus, states, as well as the federal government, will need to consider changes to their
revenue sources, including increases in tax rates, as well as additional sources of revenues.
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1. Introduction
The convergence of fiscal, demographic, political, and intergovernmental policy trends has
placed the states, and by extension their state Departments of Transportation (DOTs), in the most
precarious financial positions that they have faced in several decades. Following a period of
strong economic growth in the late 1990s, the states now find themselves in a fiscal environment
where expenditure demands and unfunded mandates from the federal government continue to
grow while state tax revenues are in decline and the flow of federal domestic program funds is
increasingly questionable due to federal deficits. Furthermore, federal financing mechanisms for
the transportation systems themselves are under stress, with revenues from traditional funding
mechanisms unable to keep pace with financing needs. For instance, the Congressional Budget
Office has shown that revenues to support the Highway Trust Fund – the major source of federal
highway and transit funding – have eroded, and the Fund has needed transfers from Congress
every year starting with 2008.1
In reaction to the chronic fiscal crisis facing state governments, many state agencies are
employing businesslike practices to plan the most efficient allocation of resources. An important
component of such planning is to collect appropriate metrics and measures of progress.
Statewide Transportation Plans are prepared by many states for the various transportation modes
specifying projects in short-range and long-range categories. The highway element is usually
approved by the executive and legislative branches and updated every few years. The plans
typically meet federal requirements for a “statewide transportation plan” and solicit public
involvement through both the central offices and district offices to establish priorities. These
plans may include general goals and non-quantified objectives; they rarely include quantitative
system performance targets or benchmarks. These statewide plans would benefit from business
planning techniques that provide critical performance measures; provide for measurement of
progress; and specify the required future revenue needs.
The purpose of this report is to develop a pilot model that demonstrates how metrics can be
identified and reported in a “dashboard” format to be used to monitor the progress of a
transportation system in efficiently meeting established priorities. An additional component of
this research is to examine the revenue implications of a shift away from the traditional funding
mechanisms on the financial viability of state transportation systems.

1

Congressional Budget Office. 2011. The Budget and Economic Outlook: Fiscal Years 2011 to 2021. Washington,
DC: CBO.
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2. Metrics for State Highway Systems (A Dashboard)
The Kentucky highway transportation system requires modification and further investment if it is
to meet future needs and demand. This section demonstrates how a dashboard model of key
indicators can be utilized to make meaningful comparisons to other states and help form
Kentucky’s transportation priorities in the future. A driver uses the dashboard of an automobile
to get information about speed, fuel, distance traveled and warning indicators. This information
helps the driver to monitor the condition of the automobile in order to arrive safely at the desired
destination. A similar concept applies in our development of a dashboard that provides relevant
information to administrators and policy makers that may help keep the priorities of the
Kentucky transportation system on course.
The highway system dashboard provides information in four broad categories:
 system characteristics,
 infrastructure,
 safety, and
 finance and economics
The indicators used in this study were selected after reviewing the strategic plan documents of
Kentucky and several of the surrounding states. Priority was given to indicators where data is
readily reported and available at the state level.2 Two groups were used for comparison
purposes. The first group contains the seven adjacent states to Kentucky: Ohio, Illinois, Indiana,
Tennessee, Missouri, West Virginia, and Virginia. The second comparison group is the
collection of all fifty states. Data used is primarily from fiscal year 2008 which is the data most
readily available. The dashboard indicators are presented in both a table and graph format.
The caveat of any dashboard model is that a single indicator is not indicative of total
performance. Instead the indicators must be considered relative to other signals and the current
environment. Often an unusual indicator value will prompt questions about whether change is
warranted or whether the value is justified based on demographics or other unique
circumstances. The following sections present and discuss the dashboard indicators in the four
general categories listed previously. Full tables of the metric values and descriptive statistics are
presented in the Appendix. Box plots are presented in the following sections for the
infrastructure, safety, and finance and economic metrics.

2.1. System Characteristics
Kentucky has a total of 78,748 miles of public roads. This value is very close to the median
value of all states but more than 15,000 miles below the median of the adjacent states. Kentucky
public roads are about 84 percent rural and 16 percent urban, which is significantly more rural
than the adjacent states and slightly more rural than the national median. Kentucky’s population,
2

Data was obtained from published reports produced by U.S. Statistical Abstract; Census Bureau; Federal Highway
Administration; and Bureau of Transportation Statistics.
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at 4.2 million, is at the national median, but two million less than the median of the adjacent
states. Kentucky only has 687 licensed drivers per thousand people compared to the national and
adjacent median of around 710 per thousand in the general population.
2.2. Infrastructure
The focus of the indicators in this category is to examine the level of infrastructure provided,
adjusting for population and wealth as well as vehicle miles traveled and traffic measures. In
Figure 2.1 it is clear that Kentucky is above the median of the nation and adjacent states in rural
and total miles of public road per capita. This implies that Kentucky is providing more roads
than other states relative to the number of residents. Kentucky is also above the national median
of vehicle miles traveled per capita, although Kentucky is at the median relative to the adjacent
states. These measures do not take into account the geographical size of the states. Kentucky is
at a low value relative to the adjacent states in terms of urban miles per capita. Kentucky’s urban
miles per capita is in the bottom quartile of the nation. These indicators are not surprising given
the rural nature of the commonwealth.
Figure 2.1: Public Road Miles per Capita
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Note that for all of the graphs in this section, the box represents the 25th -75th percentiles. The
dark vertical line is the sample median and the horizontal line is the contiguous range. The dots
represent significant outliers falling outside the contiguous range. The table in the appendix
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reports the average and contains the minimum, median, and maximum as plotted in the figures.
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Figure 2.2: Public Road Miles per Capita Adjusted for Personal Income
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Figure 2.2 examines total public road miles taking into account population and personal income.
Here also the Kentucky public road system has more miles than the national median, taking into
account population and personal income. However, Kentucky is at, or slightly below the median
relative to the adjacent states. The indicators in Figures 2.1 and 2.2 suggest that public roads are
a priority for Kentucky and Kentucky provides more rural infrastructure capacity relative to state
population and personal income than most states.
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Figure 2.3: Infrastructure Utilization and Traffic
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Kentucky interstate roads are busier than the national median. In fact, Kentucky is above the
75th percentile among all states in terms of rural interstate traffic. Kentucky’s rural traffic is at
the median of the adjacent states. In addition, Kentucky is also above the median of the adjacent
states and all states in regard to urban traffic. In contrast, Kentucky is below the median for
total principal arterials. A principal arterial is the federal classification for limited access roads
that facilitate mobility between various service points. Principal arterials include both interstates
and the major roads that do not have interstate status.
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Figure 2.4: Bridges and Bridge Conditions
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Bridges are a point of interest in the highway transportation system. In 2008 Kentucky had
13,630 bridges in the state. This value is around the lower 25th percentile for the adjacent states
but above the national median. During 2004 through 2008 there were 336 bridges constructed in
Kentucky, being on the low end relative to the adjacent states. The percentage of bridges in
Kentucky that are structurally deficient is ten percent, which is consistent with the median of the
adjacent states and a little less than the national median. The percentage of bridges in Kentucky
that are functionally obsolete is 23 percent, which is one of the highest in the country. This
indicator suggests further investigation is warranted. A bridge that is structurally deficient is one
where the structural integrity is in question due to deteriorated condition of one or more of the
major bridge components which are substructure, superstructure, and deck. A functionally
obsolete bridge is one that violates construction standards such as a bridge that is too narrow or
has insufficient clearance above the waterway. A sharp turn or curve in the approach may also
cause a bridge to be functionally obsolete. A functionally obsolete bridge is not one that is
necessarily structurally deficient.
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2.3. Safety
Safety is a key concern of every highway system. The indicators employed are the fatality rate
per 100 million vehicle miles traveled (VMT) and the number of persons fatally injured in motor
vehicle crashes per capita. Unfortunately, Kentucky is high on both measures. The number of
fatalities per 100VMT is above the 75th percentile for all states. The same is true of persons
fatally injured in motor vehicle crashes per capita.
Figure 2.5: Fatalities from Driving Crashes
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2.4. Finance and Economics
In fiscal year 2008, the Kentucky road fund disbursed $2.4 billion, raised $1.9 billion, and held a
debt of $1.4 billion. The revenues and debt balances are close to the national median, but
expenditures exceeded the national median by nearly $740 million. Figure 2.6 adjusted the
revenues, expenditures, and debt for population. The Kentucky expenditures per capita fall into
the 75th percentile while revenues and debt are consistent with the national median. In the long
run it will not be sustainable to spend more on highways than the road fund revenue collections.
The per capita expenditures for highways in 2008 should be compared to other years to
determine if long-term sustainability is a concern.
Figure 2.6: Revenues, Expenditures, and Debt per Capita
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Figure 2.7: Revenues, Expenditures, and Debt Adjusted for Population and Personal Income
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Figure 2.7 examines revenues, expenditures, and debt adjusted for population and personal
income. This metric is the number of dollars (revenues, expenditures, or debt) divided by
aggregate state income per capita. The adjustment for personal income drops Kentucky below
the national median for revenue and debt. Adjusted expenditures are still high relative to the
national median but fall just below the median of the adjacent states.

2.5. Summary
In this phase of the project, we identified metrics to monitor a state’s highway transportation
system. These metrics are presented in four general categories: system characteristics,
infrastructure, safety, and finance and economics. Values for these metrics are calculated for
Kentucky and compared to the median values for the adjacent states and all fifty states. The
average, median, minimum and maximum values are presented in table form for the nation and
adjacent states. Data are also organized into box plots that make it easy to gauge the relationship
of Kentucky to the benchmark groups.
Using data from year 2008, the dashboard indicators show that the number of miles in the
highway system in Kentucky is more than most states when controlling for population and
personal income. This is further evident in that transportation expenditures are in the top 25
percent among all the states. Despite the high spending on transportation, Kentucky’s fatality
15

rates from motor vehicle crashes are also in the top 25 percent among all states. Kentucky also
has a comparably high number of functionally obsolete bridges, and Kentucky is above the 75th
percentile among all states in terms of rural interstate traffic. On other metrics, Kentucky is
close to the national median or the median of the adjacent states.
It is important to remember that information signaled on a dashboard needs to be considered in
context of the current situation. Driving 55 miles per hour on the highway generally would not
be a problem, but it would be when the posted speed limit is 25. Moreover, driving 55 mph on
the interstate may be dangerous in snowy or foggy conditions. An empty fuel gauge only
indicates the lack of fuel, but does not signal how it got that way or how much fuel is needed.
The same caveat holds for interpreting the dashboard indicators of the highway transportation
system. The issues highlighted in the preceding paragraph may be the result of deliberate policy
decisions, or they might flag issues that went unnoticed. A dashboard like the one presented may
help highlight important transportation issues on a regular basis and encourage appropriate
attention.
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3. Highway Revenue Sources and Trends
The dashboard results in the previous section showed that Kentucky has relatively higher
expenditures compared to adjacent states or the national average, but revenues are at or below
average. Given the potential imbalance between expenditures and revenues, the remainder of
this report focuses more closely on revenue sources for Kentucky and surrounding states. We
start with recent trends in revenue before exploring likely future revenue trends.
The revenue trend data are from the U.S. Department of Transportation, Federal Highway
Administration (FHWA). The FHWA collects annual data on revenue source for highways as
part of their Annual Highway Statistics series. These data are collected annually for every state,
and they are reported in a consistent format for all years. In contrast, state Departments of
Transportation have substantial variation in the amount and detail of data they report. In
addition, states also vary in reporting department-wide revenue versus highway revenue. Thus,
our preferred data source is the FHWA.
Figure 3.1 contains the breakdown of highway funding for Kentucky and surrounding states.
The figure contains the average percentage of highway revenue between 2000 and 2009.3
Because funding sources are volatile from year to year due to the timing of large financial
projects, often financed over multiple years with bonds, we focus on average funding rather than
funding for a particular year.
Figure 3.1: Average Percentage of Highway Revenue by State, 2000 to 2009
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In other words, we calculate the percentage for each year from 2000 to 2009 and then take the averages of these
percentages.
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The figure shows that the adjacent states have substantial variation in their revenue sources.
Ohio and Tennessee rely most heavily on motor fuels taxes (approximately 40 percent), whereas
Illinois, Kentucky, and Virginia have much less reliance on these taxes (25 percent or less).
Kentucky has the highest percentage of revenue (31 percent) from motor vehicle taxes, such as
vehicle registration fees. A large portion of Kentucky’s motor vehicle taxes is from the usage
tax of 6 percent on motor vehicles. Indiana and Missouri have the lowest percentages (around 10
percent). Illinois receives an average of 11 percent of its revenue from tolls. Kentucky,
Missouri, and Tennessee do not receive any revenue from tolls. Virginia and Missouri each
receive a state government transfer of ten percent or more from other revenue sources. All other
states receive five percent or less of their revenue from state government transfers, and Ohio
does not report receiving any transfers. Miscellaneous expenses and transfers from local
governments each comprise six percent or less of each state’s highway revenues. Illinois and
Indiana receive an average of nearly 15 percent of revenues from bonds, whereas Tennessee does
not report receiving any revenue from bonds. Missouri, Tennessee, and West Virginia rely on
federal funds for over 30 percent of highway revenue, compared to approximately 20 percent for
Illinois and Virginia.
To illustrate the volatility in highway revenue, we show trends in two of the most common
sources of revenue: motor fuels taxes and motor vehicles taxes. Figure 3.2 presents the trend in
state motor fuels taxes from 2000 to 2009, measured in nominal dollars. The results are
presented in percentage terms, where the base year is 2000, thus, the figure shows the percentage
change in motor fuels tax revenue since 2000. The percentage change in fuel tax since 2000
varies substantially by state; the percentage spent has increased substantially in Ohio and
Kentucky. In contrast, Tennessee has had very little change in fuel tax revenues. West Virginia
appears to have no change in fuel tax revenues, but we have omitted the data from 2007, which
reported an increase in excess of 300 percent. This increase is the result of an audit, and the
funds reported to FHWA in 2007 likely included funds collected in previous years as well as in
2007. This spike is not included in the graph because its inclusion would make all other changes
impossible to detect.4 Indiana and Virginia have large year-to-year fluctuations in fuel tax
revenues. The 2002 spike in revenues in Indiana is the result of an audit, where the increase in
revenues contains revenues that were collected over multiple years but reported in 2002 as a
result of the audit. Many adjacent states saw declines in revenues in 2008 and 2009, likely a
result of decreased fuel consumption due to the recession.

4

Specifically, the graph would need to go to 350 percent, so it would be hard to see changes of 10 or 20 percent in a
graph with a scale up to 350 percent.
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Figure 3.2: Percentage Change in Motor Fuels Tax Revenues since 2000, by State
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Motor vehicle taxes have even more variation in revenues, as illustrated by Figure 3.3. These
revenues are listed in nominal dollars and do not account for inflation. Motor vehicle taxes
include many fees, but the largest tax in most states is the usage tax on vehicle purchases. In
Kentucky, for example, the usage tax rate is six percent. Other taxes include driver license fees
and vehicle registration fees.
Figure 3.3: Percentage Change in Motor Vehicles Tax Revenues since 2000, by State
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On average, Tennessee had the greatest increase in nominal vehicle tax revenue. In contrast,
Kentucky and Virginia actually had decreased nominal revenue from motor vehicle taxes. The
decrease would be even more pronounced if revenues were adjusted to account for inflation.
Several states, particularly Indiana, had extremely volatile revenues from motor vehicle taxes.
Figure 3.4 looks at the amount of revenue spent on highways in each state from 2000 to 2009.
Specifically, the figure contains the highway revenue per capita. This information allows us to
compare the amount of revenue in each state, while allowing for differences in dollars spent due
to differences in population. We would expect Ohio to spend much more on highways than
Kentucky because Ohio has a much larger population. Because states allot revenue in current
dollars rather than in real terms (such as 2007 dollars), the figure contains nominal dollars.
Therefore, some of the increases in funding over time can be explained by increases in prices
over the period (i.e., inflation).
Figure 3.4: Per Capita Highway Revenue by State, 2000 to 2009 (Nominal Dollars)
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The figure shows that West Virginia had by far the highest per-capita revenues over the entire
decade. The high per-capita revenues are to be expected given that the state has many federal
roads (with federal funding) and a low population. Kentucky’s per-capita revenues increased
from around $400 in 2000 to more than $500 in 2009. Kentucky has one of the higher rates,
although funding peaked in 2005. At the other end, Tennessee has the lowest per-capita funding
throughout the period, with funding below $300 every year.

20

In Figure 3.5, we adjust per-capita highway revenue for inflation. Specifically, we adjust using
the Consumer Price Index (CPI) from the U.S. Bureau of Labor Statistics.5 The graph shows that
most states experienced little if any growth in per-capita revenue once we account for inflation.
There was an increase in 2009 in most states, likely a result of federal stimulus plans.
Figure 3.5: Per Capita Highway Revenue by State, 2000 to 2009 (2000 Dollars)
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As illustrated in the figures, revenues have fluctuated greatly both within and across states since
2000. Now, we look more closely at the levels of some of the fees and taxes charged to see how
they vary across states and over time. Because revenues can vary due to changes in quantity
(number of users, gallons, etc.) or price (cost per user or cost per gallon), this analysis of fees
allows us to focus solely on price.

5

Although not shown, we also created a graph where we controlled for inflation with the Producer Price Index for
material and supply inputs to highway and street construction. The trends are similar to those shown for the CPI.
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Figure 3.6 illustrates the differences across states in the 2009 motor fuels tax rate (cents per
gallon) for Kentucky and surrounding states. Ohio and West Virginia have by far the highest
taxes, with rates of 28 for Ohio and 32.2 for West Virginia. All other states have rates between
17 (Missouri) and 24.1 (Kentucky).
Figure 3.6: Motor Fuels Tax Rate by State, 2009
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Source: FHWA, Highway Statistics 2009, Table MF-205.
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FHWA has tracked motor fuel tax rates since 1994. Table 3.1 illustrates that most states have
made few changes to their motor fuels tax rate over this time period. Illinois, Tennessee, and
Virginia have made no changes to their rates over this period. Missouri has not changed its rate
since 1997. Indiana raised its tax rate once, from 15 to 18 in 2003. West Virginia and Kentucky
have raised their rates multiple times between 2002 and 2009. Kentucky’s increases occur
because Kentucky’s rate is determined by a formula that changes in response to many factors,
including fuel prices. Thus, the tax rate will change automatically without any changes in state
policy or law.
Table 3.1: Motor Fuels Tax Rates by State, 1994 to 2009

State
Illinois
Indiana
Kentucky

Missouri

Ohio

Tennessee
Virginia
West Virginia

Year(s)
1994-2009
1994-2002
2003-2009
1994
1995-2004
2005
2006
2007
2008
2009
1994
1995-1996
1997-2009
1994-2002
2003
2004
2005-2009
1994-2009
1994-2009
1994-2001
2002
2003-2004
2005-2006
2007
2008-2009

Rate
19
15
18
15.4
16.4
18.5
19.7
21
22.5
24.1
13.03
15
17
22
24
26
28
20
17.5
25.35
25.65
25.35
27
31.5
32.2

The changes (or lack thereof) in tax rates are illustrated in the overall revenue share in Figure 3.1
as well as the trend in motor fuels revenue (Figure 3.2). Virginia and Illinois have among the
lowest tax rates, and thus have among the lowest shares of revenues from motor fuels taxes.
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These states, along with Tennessee, have not changed their rates and have among the lowest
percentage growth in fuel tax revenues. Revenue growth in Indiana and West Virginia are
obscured by audits producing a one-time upward spike in revenues in each state. Ohio and
Kentucky, two states that had multiple increases in fuel tax rates, had among the highest growth
in fuel tax revenues as measured in percentage terms.
Figure 3.7 illustrates the annual vehicle registration fee for a typical automobile in 2008 for
Kentucky and surrounding states.6 The lowest fee was $12.75 in Indiana, followed closely by
Kentucky at $14.50. In contrast, Illinois had by far the highest fee at $48. The next highest state
was West Virginia, with an annual fee of $30.
Figure 3.7: Vehicle Registration Fee for Typical Automobile by State, 2008
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Source: FHWA, Highway Statistics 2008, Table MV-103.
FHWA also calculated vehicle registration fees for a typical vehicle in 1998 and 2001. Kentucky
and its surrounding states did not change their vehicle registration fee between 1998 and 2008.

6

Note that these registration fees do not include property tax (where applicable). Thus, these fees only represent
part of the total yearly taxes and fees on vehicles. 2009 data are not available.
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4. Likely Trends in Future Revenues
Several factors are likely to impact future highway revenues. As revealed in the previous
section, motor fuel taxes, motor vehicle fees, and federal funds are all major sources of state
highway funding. Thus, future trends in revenues will be affected by future trends in these
sources. These sources are influenced by numerous factors including economic conditions ( such
as oil prices), population growth, fuel efficiency and vehicle technology, and congestion. Thus,
in this section, we will document recent trends and future predictions for these factors given their
close relationship with highway revenues. Based on these trends and predictions, we will discuss
likely trends in future highway revenues. The goal of this section is to illustrate the likely path
of future revenues assuming no changes in tax rates or other shocks. The documentation of such
trends can be easily updated and replicated by entities with publicly-available data without the
need for sophisticated models to create economic forecasts. The creation of forecasts requires
substantial statistical expertise, yet these long-term forecasts still have a tremendous amount of
uncertainty.7
As illustrated in Figure 3.1, the federal Highway Trust Fund is a major source of revenue for
every state. However, the expenditures from the Trust Fund have exceeded the revenues in
recent years, and this trend is expected to continue in the future. The federal Trust Fund has
received transfers from the U.S. Treasury in each of the past three years: $8 billion in 2008, $7
billion in 2009, and $20 billion in 2010.8 Thus, it is not surprising that the Congressional Budget
Office (CBO) predicts that the fund will be insolvent in 2012 or 2013, and the revenue shortfalls
are expected to continue through 2021, the last year for which projections are available. A major
challenge for the solvency of the federal fund is that its primary revenue source is tax revenue,
and the tax rate has remained unchanged since 1993.9 The current rate for gasoline is 18.3 cents
per gallon (excluding a 0.1 cent tax for the Leaking Underground Storage Trust Fund). Based on
the bleak financial outlook for the Trust Fund, we expect that the federal government is
extremely unlikely to make substantial increases in state funding anytime soon.
Transportation revenue is positively correlated with the economy because people spend more on
transportation and its associated taxes when they have more money to spend. In general,
highway spending did not decline during the most recent recession only because federal stimulus
spending more than offset declines in individuals’ transportation spending. The CBO predicted
that economic growth as measured by real GDP would be 3.1 percent in 2011 and 2.8 in 2012.10
Their predictions for long-term growth are between 2.4 and 3.4 percent annually. However, the
7

For an example of the challenges faced by states in forecasting overall state revenues, see Pew Center on the States
and the Nelson A. Rockefeller Institute on Government. 2011. States’ Revenue Estimating: Cracks in the Crystal
Ball. Washington, DC and Albany, NY: Pew Center on the States and the Nelson A. Rockefeller Institute on
Government.
8
Congressional Budget Office. 2011. The Budget and Economic Outlook: Fiscal Years 2011 to 2021. Washington,
DC: CBO.
9
Congressional Budget Office. 2011. Spending and Funding for Highways. Congressional Budget Office Economic
and Budget Issue Brief, January 2011.
10
Congressional Budget Office. 2011. The Budget and Economic Outlook: Fiscal Years 2011 to 2021. Washington,
DC: CBO.
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economy’s performance in the first half of 2011 suggests that this forecast may be optimistic, at
least in the short run. Although it seems unlikely that transportation revenues will increase
substantially over the next 10 to 20 years due to a strong economy, we have previously discussed
the difficulties associated with long-term predictions.
Transportation revenue also has a positive relationship with population. An increase in
population results in an increase in revenue because these additional people will use motor fuels,
vehicles, etc. and therefore pay taxes and fees. However, these additional drivers will also
produce an increase in needed expenditures due to their use of transportation services, such as
additional wear and tear on state roads.
Figure 4.1 contains the predicted increases in state population from the U.S. Census Bureau. The
figure presents the percentage change in population from 2000 to illustrate changes in population
for states with vast differences in 2000 population levels. Tennessee and Virginia have the
largest predicted increase in population by 2030, with predicted increases of 30 to 40 percent
over the 30 year period. Illinois, Indiana, Kentucky, and Missouri are expected to have more
modest population growth between 8 and 15 percent. Ohio is predicted to gain in population
until 2020, with a slight decrease between 2020 and 2030. By 2030, West Virginia is expected
to experience a five-percent decline in its 2000 population level. Predicted population growth
varies dramatically across the states listed in the figure.
Figure 4.1: Percentage Population Growth by State, 2000 to 2030
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Fuel efficiency is another determinant of future highway revenues. As vehicles become more
fuel efficient or operate on alternative fuel sources, the spending on fuel, and therefore on motor
fuels taxes, declines. Figure 4.2 shows the trend in overall vehicle fuel efficiency since 1990 at
the national level (state-level data are not available). The average increase in fuel economy over
this period has been approximately 0.16 miles per gallon annually. The fuel efficiency has
increased by one mile per gallon every six years. In percentage terms, fuel efficiency has
increased by approximately seven percent between 2000 and 2009. If this trend continues at the
same rate, then the increase in fuel efficiency over the next 20 years would be 14 percent above
the 2009 level. With recent and projected future advances in alternative-fuel vehicles and hybrid
gas and electric vehicles, the future increase in fuel efficiency may be even greater. Future
increases in fuel efficiency would have a negative impact on highway revenues through a
reduction in motor fuels taxes.
Figure 4.2: Average Number of Miles per Gallon of Gasoline, 1990 to 2009
Average Miles per Gallon
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One important determinant of fuel efficiency is the amount of congestion, as measured by the
average daily vehicles on expressways (including interstates, freeways, and toll roads). Even if
vehicles are designed with better fuel efficiency, the vehicles will not be able to achieve optimal
efficiency if they are operating in congested conditions. Figure 4.3 contains the recent trend in
the average total daily vehicles per lane for urban interstates, a measure of traffic congestion.
The figure includes data from 2001 to 2008 because state-level data for other time periods are
not available. Based on this measure, congestion has declined to some degree in most adjacent
states since 2002, although a few states have had little change over the time period. Illinois had a
large decline in congestion, from being the most congested adjacent state in 2001 to an average
level of congestion starting in 2005. Virginia has had the most congested roads since 2005,
whereas West Virginia has had by far the least congested roads.
Figure 4.3: Average Daily Vehicles per Lane by State, Urban Interstates, 2001 to 2008
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Overall, the recent trends in revenue sources and factors affecting future revenues all suggest that
that the outlook for future revenues is not encouraging for any of the states studied here. The
CBO predicts that a major source of funding, the federal Highway Trust Fund, is currently
experiencing a shortfall in its revenues compared to its expenditures to states, and this shortfall is
expected to continue in the future. Similarly, other major sources of state revenues, including
motor fuels taxes and motor vehicle taxes, are not expected to increase much if at all in the near
future. Past and expected future increases in vehicle fuel efficiency puts additional downward
pressure on state and federal motor fuels taxes. Simply put, future revenues are unlikely to keep
pace with future expenditures with the current levels and sources of revenue.
Thus, states, as well as the federal government, will need to consider changes to their revenue
sources. An obvious, although politically unpopular, alternative is to increase tax rates for motor
fuels and motor vehicles. According to the FHWA data reported in Section 3, Kentucky and its
surrounding states have not raised their vehicle license registration fee since 1998. In contrast,
according to the Consumer Price Index prices have increased by 31.6 percent between 1998 and
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2009.11 Kentucky is the only state whose increases in motor fuels taxes between 1994 and 2009
have kept pace with increases in the Consumer Price Index. The formula determining the fuel
tax rate in Kentucky is based in part on fuel prices, so that the fuel tax rate increases
automatically when fuel prices increase.12 Such increases generate additional highway revenues,
and they have the advantage of occurring without the need for lawmakers to vote for tax
increases. Although they lead to revenue decreases when fuel prices decrease, some of these
revenue declines would be offset by an increase in the amount of fuel purchased. Transportation
officials may want to consider similar formulas for other sources of tax revenues.
Future work should explore these options. Work by the CBO, Harvard University researchers,
and the National Conference of State Legislatures has documented the challenges at the national
level.13 States such as Washington and West Virginia have commissioned reports looking at
state-specific options, such as basing taxes on number of miles driven rather than on the amount
of gasoline consumed.14

11

Authors’ calculations using Consumer Price Index – All Urban Consumers available from the Bureau of Labor
Statistics (ftp://ftp.bls.gov/pub/special.requests/cpi/cpiai.txt).
12
Kentucky’s fuel tax rate formula includes a maximum amount which the fuel tax rate can increase each year.
13
See Congressional Budget Office, Alternate Approaches to Funding Highways, March 2011, Washington, DC:
Congressional Budget Office; Edward Huang et al., Transportation Revenue Options: Infrastructure, Emissions, and
Congestion, September 2010, Cambridge, MA: Harvard Kennedy School Belfer Center for Science and
International Affairs; and Matt Sundeen and James B. Reed, Surface Transportation Funding: Options for States,
May 2006, Washington, DC: National Conference of State Legislatures. The third reference is a national view of
the challenges facing states regarding transportation funding.
14
See Washington State Legislature, Implementing Alternative Transportation Funding Methods, January 2010,
Olympia,WA: Washington State Legislature, Joint Transportation Committee and Tom S. Witt, Financing West
Virginia’s Highways: Challenges and Opportunities, January 2010, Morgantown, WV: Bureau of Business and
Economic Research, West Virginia University
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5. Conclusion
In this report, we have developed a pilot model that demonstrates how metrics can be identified
and reported in a “dashboard” format to be used to monitor the progress of a transportation
system in efficiently meeting established priorities. Furthermore, we have examined the revenue
implications of a shift away from the traditional funding mechanisms on the financial viability of
state transportation systems.
Using data from year 2008, the dashboard indicators show that Kentucky is above average in the
number of rural miles in the highway system. The state is the top 25 percent of all states in
transportation expenditures, fatality rates from motor vehicle crashes, and rural interstate traffic.
Kentucky also has a comparably high number of functionally obsolete bridges. On other metrics,
Kentucky is close to the national median or the median of the adjacent states. However, the
information on this dashboard should be considered in the context of the current situation.
The revenue information shows that Kentucky has revenue sources that are generally in line with
those of surrounding states. A much bigger concern is that given the current levels and sources
of revenue, future revenues are unlikely to keep pace with future expenditure, if expenditure
trends continue. Major sources of state revenues, such as motor fuels taxes, motor vehicle taxes,
and the Federal Highway Trust Fund, are not expected to increase much if at all in the near
future. Past and expected future increases in vehicle fuel efficiency and increased use of
alternative fuel vehicles puts additional downward pressure on state and federal motor fuels
taxes.
Thus, states, as well as the federal government, will need to consider changes to their revenue
sources. Kentucky and its surrounding states have not raised their vehicle license registration fee
in more than 13 years. Although Kentucky’s motor fuels taxes have kept pace with inflation
over the last 15 years, its neighbors’ rates have not. States will need to consider increases in tax
rates as well as additional sources of revenues.
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APPENDIX
Table A.1: Kentucky Highway System Dashboard for Kentucky and Adjacent States – System Characteristics
Kentucky
Total rural public road miles
Total urban road miles
Total public urban and rural road miles
State population
Number of licensed drivers
Number of licensed drivers per capita

66,213
12,535
78,748
4,269,245
2,932,659
0.687

Adjacent
Average
71,735
24,649
96,384
7,092,945
5,001,971
0.719

Adjacent
Median
70,509
23,261
93,894
6,295,840
4,875,913
0.702

Adjacent Adjacent
Low
High
33,092
106,765
5,360
44,713
38,452
139,491
1,814,468 12,900,000
1,360,926 8,260,940
0.640
0.870

National
Average
59,544
21,281
80,825
6,069,358
4,158,937
0.710

National
Median
65,000
16,196
80,448
4,340,021
2,965,411
0.711

Notes: Adjacent states are Illinois, Indiana, Missouri, Ohio, Virginia, and West Virginia. Data are for fiscal year 2008.
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National National
Low
High
1,212
212,998
1,456
93,406
4,365
306,404
532,668 36,800,000
404,489 23,700,000
0.579
0.872

Table A.2: Kentucky Highway System Dashboard for Kentucky and Adjacent States – Infrastructure
Kentucky

Adjacent
Average

Adjacent
Median

Adjacent
Low

Adjacent
High

National
Average

National
Median

National
Low

National
High

Total rural public road miles per
capita

0.0155

0.0119

0.0112

0.0065

0.0182

0.0195

0.0112

0.0008

0.1324

Total urban road miles per capita
Total public urban and rural road
miles per capita

0.0029
0.0184

0.0034
0.0153

0.0034
0.0149

0.0029
0.0095

0.0039
0.0219

0.0036
0.0232

0.0037
0.0149

0.0018
0.0034

0.0050
0.1354

Total rural public road miles per
capita on income basis

2.08

2.00

2.09

1.07

3.03

1.61

1.75

0.03

5.52

Total urban road miles per capita on
income basis

0.39

0.67

0.65

0.17

1.26

0.55

0.41

0.04

2.42

Total public urban and rural road
miles per capita on income basis

2.47

2.67

2.74

1.25

3.68

2.17

2.18

0.11

7.94

Vehicle miles travelled per capita
Weighted average daily traffic per
lane rural interstate

11,134
7,077

10,585
6,842

11,132
6,986

8,222
4,565

11,549
8,521

10,398
5,877

10,255
5,579

6,880
1,002

17,735
12,851

Weighted average daily traffic per
lane urban interstate

13,395

12,781

13,143

9,852

15,138

11,819

12,317

3,258

20,049

Weighted average daily traffic per
lane total for principal arterials

4,568

5,242

5,238

4,493

6,787

4,844

4,874

975

9,498

Total bridges in state
Number of bridges built 2004-08
Percent of bridges structurally
deficient
Percent of bridges functionally
obsolete

13,630
336
0.1000

18,861
768
0.1100

19,212
627
0.1000

7,044
302
0.0600

28,066
1,532
0.1800

11,981
486
0.1154

10,079
353
0.1100

741
6
0.0300

50,603
2,876
0.2700

0.2300

0.1525

0.1400

0.0700

0.2300

0.1448

0.1350

0.0300

0.3900

Notes: Adjacent states are Illinois, Indiana, Missouri, Ohio, Virginia, and West Virginia. Data are for fiscal year 2008 unless stated otherwise.
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Table A.3: Kentucky Highway System Dashboard for Kentucky and Adjacent States – Safety
Kentucky
Fatality rate per 100M VMT rural
Fatality rate per 100M VMT urban
Fatality rate per 100M VMT total
Persons fatally injured in motor vehicle
crashes
Persons fatally injured in motor vehicle
crashes per capita

2.310
0.960
1.740
826

Adjacent
Average
1.971
0.864
1.338
884

Adjacent
Median
2.135
0.830
1.280
893

Adjacent
Low
1.580
0.590
0.980
380

Adjacent
High
2.310
1.290
1.830
1,190

National
Average
1.990
0.757
1.294
745

National
Median
2.020
0.740
1.310
569

National
Low
0.870
0.150
0.670
62

National
High
3.580
1.600
2.120
3,434

0.00019

0.00014

0.00015

0.00008

0.00021

0.00014

0.00013

0.00006

0.0003

Notes: Adjacent states are Illinois, Indiana, Missouri, Ohio, Virginia, and West Virginia. Data are for fiscal year 2008.
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Table A.4: Kentucky Highway System Dashboard for Kentucky and Adjacent States – Finance and Economics
Kentucky
Total revenue receipts (thousands)
State disbursements for highways
(thousands)
State highway obligations (thousands)
Road fund revenue per capita
Road fund expenditures per capita
Road fund debt per capita
State per capita personal income
Road fund revenue per capita on
income basis
Road fund expenditures per capita
income basis
Road fund debt per capita income basis

1,993,161
2,404,145

Adjacent
Average
3,157,201
3,182,919

Adjacent
Median
2,969,309
2,638,277

Adjacent
Low
1,167,332
1,207,679

Adjacent
High
5,963,993
6,298,796

National
Average
2,888,287
2,774,013

National
Median
1,890,730
1,664,667

National National
Low
High
390,582 19,700,000
395,224 15,900,000

1,387,910
466.9
563.1
325.1
31,826
62,630

2,214,102
465.3
470.3
310.2
35,888
85,400

2,003,499
474.0
459.3
325.1
34,779
84,870

593,833
300.3
284.9
174.5
30,831
37,860

5,457,086
643.3
665.6
423.0
42,876
140,670

2,458,335
517.2
502.5
388.9
38,589
74,060

1,407,253
466.7
451.1
314.8
37,553
51,600

9,089 16,200,000
283.9
1,161.6
284.9
1,077.6
14.6
1,696.1
29,569
56,248
9,960
509,690

75,540

86,000

77,820

39,170

148,570

71,080

45,820

10,170

413,440

43,610

58,770

51,450

19,260

128,710

60,410

42,840

230

419,160

Notes: Adjacent states are Illinois, Indiana, Missouri, Ohio, Virginia, and West Virginia. Data are for fiscal year 2008.
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Sources of Data Used in Dashboard Calculations
Data
State per capita personal income
State population
Total rural public road miles
Total urban road miles
Total public urban and rural road miles
Dummy=1 if state is adjacent to/or is KY
Number of licensed drivers
Fatality rate per 100M VMT rural
Fatality rate per 100M VMT urban
Fatality rate per 100M VMT total
Persons fatally injured in motor vehicle
crashes
Total revenue receipts
State highway obligations (note some
observations are missing data)
State disbursements for highways
Total bridges in state
Percent of bridges structurally deficient
Percent of bridges functionally obsolete
Number of bridges built 2004-08
Weighted average daily traffic per lane
rural interstate
Weighted average daily traffic per lane
urban interstate
Weighted average daily traffic per lane
total for principal arterials
Vehicle miles travelled per capita

Source
U.S. Statistical Abstract
Census Bureau
Federal Highway Administration
Federal Highway Administration
Federal Highway Administration

Website
http://www.census.gov/compendia/statab/2008/2008edition.html
http://www.census.gov/popest/estbygeo.html
http://www.fhwa.dot.gov/policyinformation/statistics/2008/hm20.cfm
http://www.fhwa.dot.gov/policyinformation/statistics/2008/hm20.cfm
http://www.fhwa.dot.gov/policyinformation/statistics/2008/hm20.cfm

Federal Highway Administration
Federal Highway Administration
Federal Highway Administration
Federal Highway Administration

http://www.fhwa.dot.gov/policyinformation/statistics/2008/dl1c.cfm
http://www.fhwa.dot.gov/policyinformation/statistics/2008/fi30.cfm
http://www.fhwa.dot.gov/policyinformation/statistics/2008/fi30.cfm
http://www.fhwa.dot.gov/policyinformation/statistics/2008/fi30.cfm

Federal Highway Administration
Federal Highway Administration

http://www.fhwa.dot.gov/policyinformation/statistics/2008/fi10.cfm
http://www.fhwa.dot.gov/policyinformation/statistics/2008/sf1.cfm

Federal Highway Administration
Federal Highway Administration

http://www.fhwa.dot.gov/policyinformation/statistics/2008/sb2.cfm
http://www.fhwa.dot.gov/policyinformation/statistics/2008/sf2.cfm
http://www.bts.gov/current_topics/2009_03_18_bridge_data/html/bridges_by
Bureau of Transportation Statistics _state.html
http://www.bts.gov/current_topics/2009_03_18_bridge_data/html/bridges_by
Bureau of Transportation Statistics _state.html
http://www.bts.gov/current_topics/2009_03_18_bridge_data/html/bridges_by
Bureau of Transportation Statistics _state.html
Federal Highway Administration
http://www.fhwa.dot.gov/bridge/structyr.cfm
Federal Highway Administration

http://www.fhwa.dot.gov/policyinformation/statistics/2008/hm62.cfm

Federal Highway Administration

http://www.fhwa.dot.gov/policyinformation/statistics/2008/hm62.cfm

Federal Highway Administration

http://www.fhwa.dot.gov/policyinformation/statistics/2008/hm62.cfm
http://www.bts.gov/publications/state_transportation_statistics/state_transport
Bureau of Transportation Statistics ation_statistics_2009/html/table_05_03.html
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